Skinned fibers from the normal human heart with the f3-myosin heavy chain (ventricular fibers) revealed both a higher force generation per cross section and a higher Ca2' sensitivity than skinned fibers with the a-myosin heavy chain (atrial fibers). The To avoid influences of different myosin P light chain phosphorylation levels, which affect Ca21 sensitiviby guest on July 9, 2017
Tension is proportional to n, which is equivalent to fappl(fapp +gapp) (where fapp is the rate constant for the transition fiom non-force-generating into force-generating crossbridge states and is determined by Ca2'). Tension is expressed as percentage of the maximal value of n given at an arbitrarily chosen maximal fapp value of 5.s'. n,, and F' =1, where n,o, is the total amount of cycling crossbridges per half sarcomere and F' is the force generation per crossbridge, as described by the equation for isometric force (F) of a muscle fiber: F=F'.ntOtfapp/ (fapp +gapp).
ty,8,9 atrial and ventricular tissues were incubated in cardioplegic solution for 3 hours at +4°C before skinning, a procedure that has been shown to dephosphorylate the myosin P light chain completely.9
Materials and Methods
Skinned atrial (auricle) and ventricular (papillary muscle) fibers were prepared from a normal human heart (the patient died by motorcycle accident). The fibers were kindly provided by Prof. E. Erdmann, Munich. They were prepared as previously described7 using Triton X-100 as a detergent. Mechanical and optical setups were as described. 10 (Figure 3) . Thus, the ATPase-force relation of atrial fibers was more than twice that of ventricular fibers (Figure 2, right panel) . According to the model of Brenner,' the ATPaseforce relation is proportional to gapp. Atrial-specific myosin (a-MHC and A-MLC), therefore, seems to have a higher rate constant for the transition of crossbridges from force-generating into non-forcegenerating states than ventricular myosin (,B-MHC and V-MLC). The ATPase-force relation of both atrial and ventricular fibers was independent of Ca21 ( Figure 2, right panel) .
Since force of a muscle depends on crossbridge kinetics, tension generation and Ca21 sensitivity of atrial fibers (high gapp) should be lower than that of ventricular fibers (low gapp) (see also Equation 1). To test this hypothesis, we determined the Ca2+-dependent isometric tension of skinned atrial and ventricular fibers per cross section (Figure 3) . At all Ca21 concentrations, ventricular fibers generated more tension than atrial fibers (see also Figure 2 , left panel). Although this behavior can be predicted from Equation 1 and from the results shown in Figure 2 1 (also see Figure 1) , different values for gapp of atrial-and ventricularspecific myosin isoenzymes could sufficiently explain both the higher tension development per cross section and sensitivity of the Ca2+-tension relation of ventricular compared with atrial skinned fibers.
The positive correlation between the amount of a-MHC present in the fibers and the maximal shortening velocity of muscle fibers17"18 suggests different crossbridge kinetics of MHC isoenzymes under both isometric and isotonic conditions. Maximum shortening velocity, however, is a very special parameter for evaluating muscle contractility, since it mainly depends on the detachment rate constant of crossbridges producing negative force (g2 in Huxley's theory '9) . Nevertheless The significance of regulation of muscle contraction by modulation of crossbridge kinetics is furthermore documented by the effects of Ca`1 and phosphorylation of the myosin P light chain4-6,25: they enhance fapp, thereby increasing isometric tension and Ca>' sensitivity (see Equation 1 ).
It cannot be ruled out, however, that variation of nt,0 with Ca2+ (recruitment), especially at low activation levels, affects the force-pCa relation of atrial and ventricular fibers, too: at low Ca2+ the difference in relative force of ventricular and atrial fibers is higher than could be predicted from a variation of gapp only (compare Figure 4 with Figure 1 ).
